We report on the result of an ongoing campaign to determine chemical abundances in extremely metal poor (EMP) turn-off (TO) stars selected from the Sloan Digital Sky Survey (SDSS) low resolution spectra. This contribution focuses principally on the largest part of the sample (18 stars 
Introduction
Since many years we are conducting a campaign to select EMP candidates from the Sloan Digital Sky Survey (SDSS York et al. 2000) . Candidate TO stars are selected among SDSS spectroscopic targets on the basis of (g − z) 0 color, and their SDSS low resolution spectra are screened by means of an automatic procedure to derive a metallicity estimate (Ludwig et al. 2008) . A number of candidates have been so far observed by means of the X-Shooter (D'Odorico et al. 2006) and UVES (Dekker et al. 2000) spectrographs at VLT, and partial results have appeared in the literature. Behara et al. (2010) presented 3 carbon enhanced metal poor stars observed with UVES, and Bonifacio et al. (2011) and Caffau et al. (2011a) described 7 stars observed with X-Shooter. The most striking result so far has been the discovery of SDSS J1029151+172927 (Caffau et al. 2011b) , an ultra metal poor (UMP) 1 TO star ([Fe/H] 3D =-5.0) with an abundance pattern typical of Halo stars for all measured elements. The CNO elements are not measured, but strong enhancements can be excluded ([C/Fe]<0.7, [N/Fe]<0.2). This characteristic, unique among the 4 UMP stars known to date, sets the current record of the star with the lowest metal content (Z<4.5 10 −5 Z ). The discovery of this object challenges the Bromm & Loeb (2003) theory of low metallicity star formation, which implies that a higher C and O abundance would be necessary to form a star of such low mass. On the other hand, it favors theories predicting a lower critical metallicity for the formation of low mass stars (e.g. Schneider et al. 2012) or even the absence of a critical metallicity (Greif et al. 2011) .
In this contribution we will focus on the bulk of the sample of stars observed with UVES@VLT (18 stars) about which a more extensive paper is in preparation (Bonifacio et al. 2012 ). 
Observations and analysis
The observations were performed with UVES set in 380+580nm dichroic mode, 1.4" slit and 2×2 pixel binning. Reduction was carried out by means of the standard ESO UVES pipeline. The analysis was performed with the MyGIsFOS code (Sbordone et al. 2010b (Sbordone et al. , 2012a . This is an evolution of the code of Bonifacio & Caffau (2003) , with a number of improvements, most notably a loop to determine surface gravity from the iron ionization equilibrium. The grid of synthetic spectra was computed from a grid of ATLAS 12 (Kurucz 2005; Castelli 2005; Sbordone et al. 2004; Sbordone 2005 ) model atmospheres. The effective temperature was considered a prior and was derived from the (g−z) 0 color using the calibration presented in Ludwig et al. (2008) . Surface gravity was determined from the iron ionization equilibrium. If no Fe ii lines were retained in the analysis, the surface gravity was held fixed at log g = 4.0.
One star (SDSS J134922+140736) turned out to be C-rich (qualitative estimate, from G-band strength), and the MyGIsFOS analysis determines an extreme Mg enrich-SDSS EMP Dwarfs 3 ment ([Mg/Fe]=1.45). The whole analysis technique employed was not designed to handle C-rich stars. Moreover, MyGIsFOS is potentially prone to systematic deviations when measuring abundances strongly deviating from the ones assumed in the grid (such as is the case of Mg in this star). As a consequence, until an better adapted analysis is performed for this star (Sbordone et al. 2012b) , results for SDSS J134922+140736 are to be considered preliminary.
Lithium abundance was measured using the same technique employed in Sbordone et al. (2010a) : the 670.7nm doublet equivalent width was estimated by fitting a grid of synthetic profiles, and the Sbordone et al. (2010a) fitting function was applied to derive a 3D, NLTE Li abundance measurement.
One additional star was observed (SDSS J153110+095255) but resulted to be a double-lined spectroscopic binary: it is thus excluded from the analysis.
Results and discussion
In fig. 1 we show some of the most interesting results of the present analysis. A more through analysis is to appear in Bonifacio et al. (2012) and Sbordone et al. (2012b) .
Lithium: in Sbordone et al. (2010a) we identified a progressive disruption of the Spite plateau, taking place below [Fe/H]∼-2.8. We referred to this observed feature as a "meltdown": an increasing number of stars show some variable degree of Li depletion. The new observations reinforce this picture. Meléndez et al. (2010) suggested that convective Li depletion should be expected in stars as warm as ∼6100 K in the EMP range. This is partially compatible with the results in Sbordone et al. (2010a) , where every star below 6000 K is Li depleted. However, the new sample contains one object (SDSS J090733+024608) whose Li abundance places it on the Spite plateau despite a T eff =5934 K, and both the Sbordone et al. (2010a) sample and the new one contain a number of Li-poor objects of relatively high temperature. Moreover, SDSS J1029151+172927, otherwise a very inconspicuous star, shares the same deep Li depletion as HE 1327-2326 (Frebel et al. 2008, [Fe/H]=-5.96,[C/Fe]=+3.78) . This leads us to believe that a fundamental understanding of the low metallicity Li behavior is still eluding us.
Mg, and the chemically peculiar SDSS J134922+140736: the new sample presents for the most part the usual pattern of α-enhancement expected in the metal poor Halo. However, three α-poor stars are found, similar, but at lower metallicity, to the two stars described in Bonifacio et al. (2011) . The extreme Mg overabundance is the most striking anomaly of SDSS J134922+140736, but it is interesting to notice that the star appears anomalous in Ni and Mn too, as well as C-rich. Two similarly Mgrich stars have been detected also by the 0Z survey (Cohen et al. 2011 , and J. Cohen's contribution at this conference), and a possibly similar star was detected by the "First Stars" ESO Large Program (Depagne et al. 2002) . Li is not detected due to the low S/N in the red region of the spectrum, but if measured should provide a diagnostic of the amount of high-temperature processed gas that polluted the star.
Mn and Ni rich populations: while the detection of a Ni rich subsample is not highly significant due to the associated error, a Mn overabundant subsample is evident also by comparing the Mn line strengths in stars with otherwise very close parameters and metallicities. Both anomalies are reported also in J. Cohen's The size of the errors and the limited sample, however, prevent us from deriving more stringent conclusions.
